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1 ????
??????????Weber[1]????????Elzinga?Hearn[2]?
???????????????????? [4],[5],[6],[7]????Hamacher
[3]???????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
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????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
??
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2 ?????????????
???????????????????????????????
?????????????????????????????????
?????????????????????????????????
????????????????????????
???????????????A(x1; y1); B(x2; y2)???? d2(A;B)?
d2(A;B) =
p
(x1   x2)2   (y1   y2)2
??????
????????????????????????????????
????????????????????????????????
??????????????????????????
???????? d1(A;B)?
d1(A;B) = jx1   x2j+ jy1   y2j
????????????????????????
 d1(p; q)  0 ?? d1(p; q) = 0() p = q ?????
 d1(p; q) = d1(q; p)??????
 ????? p; q; r?????d1(p; q) + d1(q; r)  d1(p; r)?
???????
4
3 A-?? [8]
 ??????????????????? A = f1; 2;    ; ag?
???????i; i = 1; 2; : : : ; a?????????? x????
????0o  1 < 2;    < a < 180o????
 ?????????????A?????????????A-?
????????
 2? p1; p2 2 R2?A-?? dA???????????
dA(p
1; p2) =
8>>><>>>:
d2(p
1; p2) (p1; p2????A ????????)?
min
p32R2
fdA(p1; p3) + dA(p3; p2)g (???)
????d2(p1; p2)? p1; p2??????????????
4 ?????????????????
???????????????????????????????
????????????????????????????????
???????????????????????????????
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5 ??????
(1)????Di = (ai; bi); i = 1; 2; : : : ;m????????????Bk =
f(x; y)jB1k  x  B2k; B3k  y  B4kg; (k = 1; 2; : : : ; s)??????X =
f(x; y)j0  x  p0; 0  y  q0g????????? FPj = (pj; qj); (j =
1; 2; : : : ; n)???????
(2)
A :????????????????????????????????
B :??????????????????????????????????
????A?B?????????????????????????
??????????????????????? FPj ? A;B???
???????????????????????? A;B ?????
CAj; CBj???????????????????CSj????
 CAj : ?? m1j,?? 21j ??????????????????
???
 CBj : ?? m2j,?? 22j ??????????????????
???
??????????A?B???????
 CSj : ?? m3j,?? 23j ??????????????????
??.
(3)????? > 1
2
?????? f ????????????????
? f ????????
PrfCAj  fg  , Pr
nCAj  m1j
1j
 f  m1j
1j
o
 , f  m1j+K1j
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CAj  m1j
1j
:???????????????
K :????????????? F ????? F (K) = 
???? 8>>><>>>:
f  m1j +K1j (A :?? j)
f  m2j +K2j (B :?? j)
f  m3j +K3j (A;B :?? j)
?????A?B????????????????????????
?????????????????? f  (m1i+m2j) +K(1i+ 2j)
????
(4)???Di; (i = 1; 2; : : : ;m)????FPj; (j = 1; 2; : : : ; n)?????
d(i; j)?????? d(i; j)?????????????????????
????????????N(V;E)? (Lawler,1976)[9]
?????????????????????????Floyd-Warshall?
????????????????
????????????N??????
??N
C = (cij); D = (dij)?????P = C
N
D??? pij??pij = minkfcik +
dkjg??????????????????????????????
????????????????????????????????
???????uij(m)?m????????????? vi?? vj???
???????????n ? n?? u(m) = (uij(m))????m????
????????????????
7
????
U (0) =
0BBBBBB@
0
. . . 1
1 . . .
0
1CCCCCCA
?????????? 0???1????
U (1) = U (0)
N
A
U (2) = U (1)
N
A = (U (0)
N
A)
N
A
...
U (n 1) = U (n 2)
N
A = (      (U (0)NA)   NA
U (0)???????????????????????????????
U (n 1) = An 1
?????
????????????????? 2??????????????
????????????
V = fD1; D2; : : : ; Dm; (B11 ; B31); (B11 ; B41); (B21 ; B31); (B21 ; B41); : : : ; (B1i ; B3i );
(B1i ; B
4
i ); (B
2
i ; B
3
i ); (B
2
i ; B
4
i ); : : : ; (B
1
s ; B
3
s ); (B
1
s ; B
4
s ); (B
2
s ; B
3
s ); (B
2
s ; B
4
s );
FP1; FP2; : : : ; FPng
= (fv1; v2; : : : ; vm; vm+1; : : : ; vm+4s; vm+4s+1; : : : ; vm+4s+ng)
E = f(vi; vj)ji 6= j; i = j = 1; 2; : : : ;m+ 4s+ ng
(????vi? vj??????????)
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?????????????????????????????????
??????????????
 ????dA(j) = maxfd(i; j)ji = 1; 2; : : : ;mg?????????
????dA(j); j = 1; 2; : : : ; n????????? j = jA?????
 ????dB(j) = maxfd(i; j)ji = 1; 2; : : : ;mg?????????
????dB(j); j = 1; 2; : : : ; n????????? j = jB?????
 ??????????? F ?????
F = minfm1jA +K1jA +m2jB +K2jB ;m3jC +K3jCg
jA :??A?????
jB :??B?????????A????????????
jC :??????????A?B?????????????????
???(i; j)?
m1i +m2j +K(1i + 2j) > maxfm3i +K3i;m3j +K3jg
???????
F = minfm3i +K3iji = 1; 2; : : : ; ng
????
6 ??
X = (jXA ; j
X
B )??????X ????????? V X = (V X1 ; V X2 ; V X3 )
?????jXA ; jXB ?????A;B?????????
9
?????
V X1 = maxfd(i; jXA )ji = 1; 2; : : : ;mg
V X2 = minfd(i; jXB )ji = 1; 2; : : : ;mg
V X3 =
8<: m1jXA +m1jXB +K(1jXA + 1jXB ) (jXA 6= jXB )m3jXA +K3jXA (jXA = jXB )
????
???
?X1; X2? V X11  V X21 ; V X12  V X22 ; V X13  V X23 ? V X1 6= V X2????
??????X1?X2???????????
??????????X???????????X????????
minfdA(j)jj = 1; 2; : : : ; ng  maxfd(i; jc)ji = 1; 2; : : : ;mg
maxfdB(j)jj = 1; 2; : : : ; ng  minfd(i; jc)ji = 1; 2; : : : ;mg
jc : minfm3i +K3iji = 1; 2; : : : ; ng????????
?????A?B???? jc???????????????????
????????????
minfdA(j)jj = 1; 2; : : : ; ng = maxfd(i; jc)ji = 1; 2; : : : ;mg
maxfdB(j)jj = 1; 2; : : : ; ng = minfd(i; jc)ji = 1; 2; : : : ;mg
(5)????????? FPjc??????????
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(6) jA????minfdA(j)jj = 1; 2; : : : ; ng????????????
jB????maxfdB(j)jj = 1; 2; : : : ; ng??????????????
A? jA??????B? jB???????????????
(7) dA(j)? dB(j)???????????
W (j) =
w1dA
w2dB
; w1 > 0; w2 > 0; w1 + w2 = 1
?????jw??????????????A?B???????? jw
??????????????????
W (j) = w1dA(j) + w2dB(j); w1 > 0; w2 > 0; w1 + w2 = 1
(8) dA(j)? dB(j)????????????????????? j 2 FT =
fjjdA(j)  g; dB(j)  sg?????????? j 2 FT ??????
?5?;?6?;?7?????????????????????
7 ?????????????
????????????????????????????????
????????????????????????????A-???
????????????????????????
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8 ???????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
???????????????????????????
9 ???
?????????????
(1) ???????m???? S1; S2; : : : ; Sm???????????
n????? F1; F2; : : : ; Fn????
(2) ??????????????????????????????
??????????????????????????????
??????????????????????????????
r????? T1; T2; : : : ; Tr??????????
(3) ??????????????????????????????
??????????????????????????????
???????????????????
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??????? Fi; i = 1; 2; : : : ; n????? Sj; j = 1; 2; : : : ;m???
??? dij ??????Fi = (cix; ciy); Sj = (sjx; sjy)???? dij = jcix  
sjxj+ jciy   sjyj???? dij??Fi???????? dii(1)  dii(2)     
dii(k)      dii(m)????????????? Fi?????????
????????????????????????????????
??????????????? 1????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
???????????????????????
???????? r??????????? Si(m t+1)???? Tt; t =
1; 2; : : : ; r ?????????????????? Si(k) ???? dik =
2dii(k); k = 1; 2; : : : ;m  r????
9.1 r????????????
(Step1)
Bi(t) = dii(m t+1); t = 1; 2; : : : ; r   1
Bi(r) = dii(m r+1) + dii(m r); k = m  r
G(t) = fSi(m t+1)g; t = 1; 2; : : : ; r   1
G(r) = fSi(m r+1); Si(m r)g
???? (Step2)?
(Step2)
k  k   1?????? k = 0?????????????(Step3)?
(Step3)
B(m) minfBi(u)ju = 1; 2; : : : ; rg????B(m)??????????
?? t(k)????
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?????Bi(t(k)) = Bi(t(k)) + dii(k); G(t(k)) = G(t(k)) [ fSi(k)g????
(Step3)????
???????????Bi(u)??????????????????
? Tu???????G(u); u = 1; 2; : : : r??????????????
??????????????????????????????????
?????????????????????????????Fi???
??????????????M(i)????minfM(i)ji = 1; 2; : : : ; ng
????????????????????????????????
????????????????????????????????
????????????????????????????????
??????
9.2 ???????????????????????
???????????????????????????????
????????????????????????????????
????????????????????????????? h??
???????R(v)????????? vA; vB; vC ; vD????
????????X???????????????????
????
x = vAx; vBx vCx; vDx v = 1; 2; : : : ; h x = s
j
x; j = 1; 2; : : : ;m x = X0; X1
y = vAy; vBy vCy; vDy v = 1; 2; : : : ; h y = s
j
y; j = 1; 2; : : : ;m y = Y0; Y1
????
14
? 1: R(v)? 4????
??????????? q????????????????
SR(1); SR(2); : : : ; SR(k); : : : ; SR(q)
?????????????q = O((h+m)2)???????? SR(k)?
?????????Ak; Bk; Ck; Dk????
???????SR(k)??? (x; y)?????????LC??????
? 2: SR(k)? 4????
??????SR(k)?????????????????NW (k); NE(k);
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SW (k); SE(k)???????????
????ax(k)  x  bx(k); by(k)  y  ay(k)?
NW (k) = fSjjsjx  ax(k); sjy  ay(k)g
NE(k) = fSjjsjx  bx(k); sjy  ay(k)g
SW (k) = fSjjsjx  ax(k); sjy  by(k)g
SE(k) = fSjjsjx  bx(k); sjy  by(k)g
????
?????? Sj 2 NW (k)???????Ak?????????
Sj + x  ax(k) + ay(k)  y
????
?????? Sj 2 NE(k)???????Bk?????????
Sj + bx(k)  x+ ay(k)  y
????
?????? Sj 2 SW (k)???????Ck?????????
Sj + x  ax(k) + y   by(k)
????
?????? Sj 2 SE(k)???????Dk?????????
Sj + bx(k)  x+ y   by(k)
????
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?????????? h?????Ak; Bk; Ck; Dk; k = 1; 2; : : : ; h??
?????????????????????????????????
????????????? SR(k); k = 1; 2; : : : ; h?????????
?????????????????????????????????
10 ???
???????????????????????????????
????????????????????????????????
????????????????????????????????
39??????????? 13????????? 1??? 3?????
???????????????????????;?;?? 3?????
???????????C???????
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? 3: ???????????????
18
? 4: ??????????????
19
? 5: ???????????? (?)???????????? (?)
20
? 6: ????????????????????
21
? 7: ???B??????????
22
? 8: ???????????? (?)???????????? (?)
23
? 9: ????????????????????
24
? 10: ???C??????????
25
? 11: ???????????? (?)???????????? (?)
26
? 12: ????????????????????
27
? 13: ????????????
28
11 ???????????????
???????????????????????????????
????????????????????????????????
???? NP??????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
???
29
??
???????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????????????????
??????????????????????
30
????
[1] Weber, A. (1909) _U ber Den Stand Der Industrien 1. Teil:
ReineTheorie Des Standortes,
[2] Elzinga J. and Hearn D.W. (1972). Geometric Solutions for Some
Minimax Location Problem. Transportation Science, 6, 379-394.
[3] Hamacher W. H. and Stefan N. (1998). Classication of location
models, Location Science, 6, .229-242.
[4] Ishii, H. Lee Y. L. and Yeh K. Y. (2007) Facility location problem
with preference of candidate sites. Fuzzy Sets and Systems 158,
1922-1930.
[5] Ohsawa Y. (2000). Bicriteria Euclidean Location Associated with
Maximin and Minimax Criteria. Naval Research Logistics, 47, 581-
592.
[6] Osumi S. and Ishii H. (2005) .Obnoxious facility Location Problem
with Forbidden Region. Asia Pacic Management Review, 10, 255-
258.
[7] T. Matutomi and H. Ishii, Minimax location problem with
A-distance, Journal of the Operations Research Society of
Japan,Vol.41, pp. 181-185, 1998.
[8] P. Widmayer et al, On some distance problems in xed orienta-
tions, SIAM J. on Computing, Vol.16, pp.728-746, 1987.
[9] Lawler, E. L.(1976). Combinatorial Optimization: Networks and
Matroid, Rinehart and Winston, New York.
31
[10] Ishii,H. and Sasaki,Y. (2014) Optimal facility location problem
under stochastic construction cost and barriers. 16th Asia Pacic
Management Conference, Kobe.
[11] Sasaki,Y. and Ishii,H. (2015) Facility location problem for supply
center of school lunch. 17th Asia Pacic Management Conference,
Seoul.
32
